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Adolescents have among the highest rates of sexually trans-
mitted diseases (STDs). The Centers for Disease Control
and Prevention surveillance data indicate that in 1996, there
were more than three million STD cases among U.S.
teenagers, and these cases accounted for one-quarter of all
reported STD infections.1 In addition to the known repro-
ductive health sequelae of STDs, their prevalence also sug-
gests substantial economic and psychological costs to young
people.2 Consequently, primary and secondary prevention
of STDs, including HIV and AIDS, continues to be a public
health priority, especially for adolescents and young adults.3

Although adolescents are a high STD risk subpopula-
tion, until recently it has been difficult to characterize the
factors that affect STD acquisition among this population
beyond a small number of demographic and behavioral
variables. Prior to the release of the National Longitudinal
Study of Adolescent Health (Add Health), only the Nation-
al Survey of Adolescent Males, the National Survey of Fam-
ily Growth (which sampled females of reproductive age)

and the Youth Risk Behavior Surveys could be used to pro-
vide general population estimates of adolescent reproduc-
tive health outcomes. Add Health is unique in this regard
because it includes males and females, detailed race and
ethnicity measurement, multiple indicators of reproduc-
tive health behaviors and outcomes, and information on
multiple social contexts. In addition, it has recorded infor-
mation on multiple episodes of STD acquisition. Wave 1
interviews took place between April and December 1995;
Wave 2, between April and August 1996.

This study exploits the richness of the Add Health data
to investigate how school, neighborhood, family and indi-
vidual factors affect the risk of STD acquisition in a nation-
al sample of adolescents. We address four interrelated
questions. First, what are the determinants of ever having
had an STD regardless of sexual experience? Second, what
are the determinants of age at first intercourse? Third,
among sexually experienced adolescents, what are the ef-
fects of age at first intercourse on ever having had an STD?
Finally, among sexually experienced adolescents, what are
the determinants of acquiring an STD between survey
waves, and specifically, to what extent do age at first inter-
course and STD history contribute to STD risk? To answer
these questions, we focus exclusively on self-reported STD.
There appears to be no general population survey of ado-
lescents that uses STD biomarkers (e.g., urine tests).*
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RESULTS: Seven percent of sexually experienced teenagers reported ever having had an STD as of Wave 1, and almost
7% reported having had an STD between Waves 1 and 2. Respondents’ age, gender, race or ethnicity, and their family
background, neighborhood and school characteristics affect STD acquisition at Wave 1. Among teenagers who were
sexually experienced at Wave 1, younger age at first intercourse elevates STD risk. Other factors contribute, but to a
lesser degree. For acquisition of an STD between Waves 1 and 2, females, blacks, teenagers with lower levels of mother’s
education and those who have had a prior STD are at higher risk.
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population are useful.
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*Add Health has thus far collected three waves of data.Wave 3, conduct-
ed in 2001 and 2002, administered STD biomarker tests. By then, howev-
er, most members of the sample were young adults. Because our interest
is in the acquisition of STDs during adolescence,in this article,we focus on
the STD self-report information available in Waves 1 and 2.In related work
in progress,we use the Wave 3 biomarker test results to investigate the so-
cial and behavioral epidemiology of STD acquisition in young adults. In
that work, we also examine the connection between self-reports and the
results of biomarker tests for several STD pathogens.
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some extent.19 Lastly, although few previous studies have
investigated the effect of nativity status on STD risk, we hy-
pothesize that foreign-born teenagers are at lower STD risk
than U.S.-born teenagers because they are less likely to en-
gage in high-risk behaviors, including early onset of sexual
activity.20

Families provide role models, shape sexual attitudes, set
standards for sexual conduct, control and monitor adoles-
cents’ behaviors, and constitute the most proximate social
and economic environments for adolescent development.21

Adolescents living with both biological parents have the op-
timal opportunity for overall well-being,22 and are less like-
ly than those in other family situations to engage in sexual
risk-taking behaviors such as early sexual initiation.23 Thus,
we expect teenagers living with both biological parents to
be at lower STD risk than those living in other family situ-
ations. Family socioeconomic status, partially operational-
ized as parents’ education, is also associated with adoles-
cent reproductive health behaviors. Highly educated
parents tend to have higher educational aspirations for
their children. These higher aspirations should, to some ex-
tent, discourage sexual activity and encourage contracep-
tive use (e.g., condom use) among the sexually active,24

which should reduce adolescents’ likelihood of experienc-
ing an STD. Family processes, especially parental monitor-
ing and supervision of adolescents’ activities, are associat-
ed with sexual risk-taking behaviors. Specifically, greater
parental monitoring is associated with older ages of sexual
initiation, smaller numbers of sexual partners and more
consistent contraceptive use,25 all of which suggest lower
STD risk. The extent to which families exert a direct effect
on adolescent STD risk is, however, unknown.26 Thus, we
investigate direct and indirect effects (through age at first
intercourse) of family background on STD risk.

Adolescents’ neighborhoods of residence also may affect
STD risk by providing local opportunities, institutional re-
sources, normative environments and epidemiological
backdrops that shape their sexual life course. Conceptual-
izations of neighborhoods typically emphasize structural
and social dimensions. These include socioeconomic and
demographic composition (structure), and formal and in-
formal networks that shape such social processes as collec-
tive monitoring, social control and norm-setting (social di-
mensions). Social processes are thought to mediate the
effects of structural characteristics.27 A growing literature
shows that neighborhood conditions influence adolescent
sexual risk-taking behavior, including onset of sexual activ-
ity.28 Studies mapping the sexual networks of populations
at high risk of STDs show that neighborhood and sexual
network boundaries are correlated.29 Thus, physical deteri-
oration of neighborhoods is associated with lower socioeco-
nomic status, which in turn is associated with a breakdown
in social relations, with fewer effective sanctions and social
controls to regulate behavior.30 In such neighborhoods,
high-risk behaviors are more prevalent, and STD rates are
increased.31 We investigate whether the Add Health data re-
veal associations between neighborhood socioeconomic

BACKGROUND

Much of the prior research on STD risk assessment has fo-
cused on individual-level determinants,4 although more re-
cent theoretical and methodological developments cast in-
dividual risk within larger social and epidemiological
contexts.5 An emerging model of STD risk incorporates bi-
ological, behavioral and social factors.6 Specifically, biolog-
ical processes influence individuals’ susceptibility, with the
biological factors partially determined by sexual and protec-
tive practices. Sexual and protective practices, in turn, are in-
fluenced by environmental factors, including social context
and epidemiological conditions. Consistent with that em-
phasis, this study focuses exclusively on adolescents, and
examines three social contexts that are especially salient for
them—their families, neighborhoods and schools.

Adolescents are at increased risk of STD because they are
more likely to engage in such risk-taking behaviors as unpro-
tected sex, multiple sexual partners and sexual relationships
of short duration,7 and because of increased physiological
susceptibility.8 Age at first intercourse is correlated with
many of these risk-taking behaviors and can be used as a
marker for risky sexual behavior.9 Teenagers with early onset
of sexual activity tend to have more recent partners and
more lifetime partners, and are less likely to use condoms,
than those with later onset.10 Moreover, early age at first in-
tercourse is independently associated with a positive STD
history among sexually active females.11 In this article, we
conceptualize age at first intercourse as a key risk-related be-
havior. Thus, we examine the determinants of age at first in-
tercourse to better understand the effects of school, neigh-
borhood, family and individual factors and STD history. 

Adolescents’ social and demographic characteristics,
such as age, gender, race and ethnicity, and nativity status,
are associated with STD risk because of group differences in
sexual norms, sexual and protective practices, sexual net-
works, underlying disease prevalence and biology.12 Older
teenagers, because they are more likely to be sexually active
and have accrued more sexual experience, have higher STD
risk than younger adolescents.13 Adolescent females are at
higher STD risk than males, in part because of their greater
biological susceptibility.14 Although adolescent females tend
to have older ages at first sex and fewer sexual partners than
adolescent males,15 they do not have uniformly lower STD
risk because of differences in partners’ behaviors and sexu-
al networks.16 Racial and ethnic variability in STD risk re-
flects differences in the social and cultural contexts within
which sexual activity occurs, and these differences translate
into differentials in risk-taking behaviors, such as unprotect-
ed sex, age at first intercourse and numbers of sexual part-
ners, as well as reflect socioeconomic differences.17 Racial
and ethnic variability in risk-taking behaviors do not explain
all variability in STD risk, however, because sexual networks
and underlying disease prevalence within those networks
also have independent effects.18 For adolescents, surveil-
lance data indicate that blacks, Hispanics and Native Amer-
icans have higher STD rates than whites; that Asians have
lower rates; and that gender, race and ethnicity interact to
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conditions and self-reported STD, and the extent to which
age at first intercourse mediates neighborhood effects. 

We also hypothesize that adolescents’ school contexts
are associated with STD risk. Because adolescents spend so
much time at school and because the social relationships
established at school are instrumental to adolescent devel-
opment, schools can have a profound impact on adolescent
well-being and development.32 School structural attribut-
es affect norms and attitudes about dating practices and ac-
ceptable sexual behaviors. Studies of the effects of school
characteristics on sexual risk-taking behaviors have found
that racial composition, whether a school is public or pri-
vate, and other aspects of school social environment are as-
sociated with age at first intercourse and number of sexual
partners.33 Consequently, we incorporate school character-
istics into our analyses of both the probability of contract-
ing an STD and age at first intercourse.

Lastly, to better characterize STD experiences during
adolescence, we also investigate the determinants of STD
occurrence between the Wave 1 and Wave 2 interviews. We
hypothesize that individual, family, neighborhood and
school factors associated with the report of an STD at Wave
1 will also be associated with the report of an STD occur-
ring between waves. We are especially interested in whether
age at first intercourse remains a significant determinant of
STD acquisition between waves, and whether a positive
STD history at Wave 1 predicts subsequent acquisition. 

METHODS

Data and Sample
Add Health was designed to assess the general, sexual and
reproductive health status of adolescents in the United
States.34 The details of the Add Health study design are de-
scribed in detail on the project’s Web site.35

We began with the full Wave 1 sample (N=20,745). To
obtain population-based estimates, we dropped respon-
dents not assigned Wave 1 sample weights. Because the
observations in the sample are nearly but not completely
nested—adolescents within households, within neighbor-
hoods (i.e., census tracts), within school communities—our
analytic data set includes only those observations for which
we could establish perfect hierarchical nesting. In addition,
we randomly selected one teenager in households with mul-
tiple respondents. Further exclusions for consistently poor
data, missing STD information or incomplete data on
parental presence resulted in a final analytic sample of
16,494 adolescents. 

For the analysis of age at first intercourse, we exclude re-
spondents who lack a complete date of first intercourse,
which reduces the sample to 15,633. Some of our analysis

is based on adolescents who were sexually experienced by
the Wave 1 interview, which reduces the sample to 6,321. To
investigate STD risk between waves, we use the sample of
3,396 sexually experienced teenagers interviewed at both. 

Measures
•STD outcome variables. We created two binary STD out-
come variables based on self-reports from a series of ques-
tions about sexual behavior, contraception and STDs;
responses were elicited by audio computer-assisted self-
interview (audio-CASI) techniques. The first STD variable
is measured as ever having had any STD as of the Wave 1
interview date. Respondents were asked “Have you ever
been told by a doctor or nurse that you had” for each of the
following STDs: chlamydia, syphilis, gonorrhea, HIV or
AIDS, genital herpes, genital warts, trichomoniasis, hepati-
tis B, bacterial vaginosis (for female respondents) and non-
gonococcal vaginitis (for female respondents). This battery
of questions was limited to the subsample of respondents
who responded affirmatively to a question (described
below) about whether they had had heterosexual vaginal
intercourse (described below).* We code the Wave 1 STD
variable as Y1=1 if an adolescent responded affirmatively
to any of the listed STDs (except HIV or AIDS) and Y1=0 if
not.† The second STD variable is measured as having ac-
quired any STD between the Wave 1 and Wave 2 inter-
views. This measure is based on the same criteria and
questions listed above, except that respondents were
asked whether they had acquired a new STD since their
last interview. We coded the Wave 2 STD variable as Y2=1
if an adolescent responded affirmatively to any of the list-
ed STDs (except HIV or AIDS) and Y2=0 if not. 
•Age at first intercourse. We treat age at first intercourse as
an outcome in its own right, to examine the extent to
which it mediates the other covariate effects on the STD
outcome. This variable is constructed from responses to
two questions about sexual activity. Using audio-CASI, all
respondents were asked, “Have you ever had sexual inter-
course? When we say intercourse, we mean when a male
inserts his penis into a female’s vagina.” If the response
was affirmative, the next question was, “In what month
and year did you have sexual intercourse for the very first
time?” We coded age at first intercourse in months since
exact age 11, with an indicator for censoring at the Wave 1
interview date. Individuals reporting an age at first inter-
course younger than 11 are excluded from the analysis on
the ground that such early onset is unlikely to be by the re-
spondent’s choice. Age at first intercourse is modeled as a
piecewise exponential hazard regression with six-month
hazard segments and a random intercept at the school
community level. Also, age at first intercourse is used as a
covariate in some of the STD regressions. For this purpose
we add dummies for ages 11–13, 14–16, and 17 and older,
with the youngest age-group as the reference. We include
another dummy to retain respondents with known sexu-
al experience but unknown age at first intercourse.
•Individual characteristics. The included social and demo-

Determinants of Self-Reported STD

*This definition of sexual experience is a data-imposed limitation.It hinders

our ability to assess STD risk among adolescents who engage in anal inter-

course and other types of sexual activity,either exclusively or primarily.

†Cases of HIV and AIDS are excluded from both measures.Because the epi-

demiological profile for HIV and AIDS differs from that of other STDs (more

common among males in this age-group), we eliminated HIV and AIDS

from consideration in our analysis.This resulted in a loss of five cases.
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proportion of all adults who are unemployed. In the regres-
sions, we code tract variables in quintile form (1=lowest
20% of the distribution of the tracts and so on up to
5=highest 20% of the distribution of tracts).†

•School characteristics. We include two aspects of school
structure in the final model. School status is measured as
public, private (non-Catholic) or Catholic, with public as
the reference. School type is measured as high school, ju-
nior high or combination (i.e., schools with grades 7–12),
with junior high as the reference.

Analytic Strategy
We present results for three subsets of the data: all adoles-
cents, regardless of their sexual experience; adolescents
who were sexually experienced by the Wave 1 interview
date; and adolescents who were sexually experienced by
the Wave 1 interview date, were reinterviewed at Wave 2
and had valid STD information at Wave 2. First, we use re-
gression analysis to examine how, in the full sample, indi-
vidual, family, neighborhood and school characteristics af-
fect STD acquisition at Wave 1 (Y1). Because age at first
intercourse may mediate the effects of individual, family,
neighborhood and school characteristics on the STD out-
come, we estimate a piecewise- exponential hazard model
of time to first sex. We then restrict the sample to adoles-
cents who were sexually experienced as of the Wave 1 in-
terview date and reestimate the STD regression, control-
ling for age at first intercourse. Lastly, we further restrict
the sample to those sexually experienced adolescents who
were reinterviewed at Wave 2, to regress between-wave
STD acquisition (Y2) on individual, family, neighborhood
and school factors. All regressions include a random inter-
cept to account for potential clustering effects at the school
community level.‡ Allowing for clustering at the tract level
does not change the results. Regressions were computed
without weights, using Stata 8.2.38 In exploratory analy-
ses, we included the design variables that were used in the
construction of the weights to better understand their rel-
evance. The coefficients of the design variables turned out
not to be statistically significant. For this reason, we have
excluded these variables from the final models.

RESULTS

Overall, the mean age at Wave 1 is 15.4 years (Table 1); 51%
of respondents are male, 67% are white, 16% are black, 12%
are Hispanic (and the largest subgroup is Mexican Ameri-

graphic attributes of adolescents are age, gender, race and
ethnicity, and nativity status. Age is measured in years and
is included as a linear term in the STD regressions but not
in the age at first sex regression. For race and ethnicity, we
give priority to any mention of being Hispanic, with re-
spondents classified as Hispanic, non-Hispanic white,
non-Hispanic black, non-Hispanic Asian, non-Hispanic
Native American and non-Hispanic other. To test for pos-
sible country of origin differences among Hispanics, we
further categorize this group as Cuban, Puerto Rican, Mex-
ican American or other Hispanic. (We were also interested
in Asian American subgroups, but there are too few STD
cases in the data to sustain that level of detail.) Non-His-
panic white is the reference. Additionally, we include a gen-
der by race and ethnicity interaction term found to be sta-
tistically significant in our preliminary work—white males.
Nativity status is binary—whether an adolescent was born
in the United States; the reference category is U.S.-born. In
the analysis of STD risk between Waves 1 and 2, we also
include a measure of STD status at Wave 1.
•Family characteristics. We used the information in the Add
Health household roster at Wave 1 to construct a detailed
family structure variable categorized as two biological par-
ents, biological mother with stepfather, biological father
with stepmother, biological mother with cohabiting partner,
biological father with cohabiting partner, biological mother
only, biological father only and all other situations. The two
biological parents category is the reference. Mother’s and fa-
ther’s education are separately coded as years of schooling
completed. For a resident parent whose education was not
reported, the missing value was imputed using conditional
mean imputation.*36 (Household income was included in
our early models, but its coefficient was never statistically
significant, and the variable was dropped from our final
specification.) Add Health elicited parents’ occupations in
16 categories. For our measure of father’s occupational sta-
tus, we coded professional, technical and managerial occu-
pations as high status; all others were coded as low status.
If a respondent’s father was not working at the time of the
interview, no occupation was reported in the data; we coded
such cases as none. In the regressions, occupational status
consists of three dummies, with high status as the reference.
(We also examined mother’s occupational status, but it was
not statistically significant in any of the regressions.) Paren-
tal monitoring, represented here by how often each resident
parent is home in the morning, is coded as a five-point Lik-
ert scale ranging from never (1) to always (5). Add Health
includes a battery of items on parental presence. Variable se-
lection was based on theoretical considerations and ex-
ploratory analysis. The same point holds for the included
measures of neighborhood and school characteristics.
•Neighborhood characteristics. We treat census tract boun-
daries as plausible demarcations of neighborhoods, and re-
tain two of the 1990 census tract variables appended to the
Add Health data set.37 Residential stability is the propor-
tion of individuals aged five and older who have lived in the
same household since 1985; unemployment represents the

*Nonresident parents were coded zero on education and parental pres-
ence. Any constant would be valid; zero is convenient. Interpretation of
contrasts between family types without a defined parent and family types
with both parents requires postestimation calculation.

†We computed quintile scores using a tract-level data set. For explorato-
ry purposes,we also treated each tract variable as a dummy variable clas-
sification, with categories defined by quintiles.

‡Observations are said to be clustered when individuals within groups are
more similar than individuals sampled without respect to group member-
ship. Ignoring clustering can lead to inefficient estimation, as well as bi-
ased estimation in nonlinear regression.The intraclass correlation, com-
monly used in linear hierarchical models, is an indicator of the extent of
unexplained clustering. Likewise, the between-group variance compo-
nent refers to the existence of unexplained clustering.
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can) and the remainder are of other racial or ethnic
groups. Close to 95% were born in the United States. Fifty-
four percent of adolescents live with both biological par-
ents, and 21% live with their biological mother only; the
remainder live in stepfamilies, with a biological parent and
their cohabiting partner or in other situations. The average
parental education is 13.3 years (not shown), and two-
thirds of the respondents have fathers in low status occu-
pations. Two-thirds of mothers are always present in the
mornings, whereas about one-third of fathers are home at
that time. The average level of neighborhood residential
stability is 55%; the average neighborhood unemployment
rate is 8%. The vast majority (94%) of adolescents attend
public school; close to half attend high school, 30% attend
junior high school and 21% attend combination schools.
Overall, 3% report an STD at Wave 1. Among the sexually
experienced, 55% report being ages 14–16 at first inter-
course, 24% say they were younger than 14 and 14% say

they were older than 16. Seven percent of sexually experi-
enced adolescents report ever having had an STD; more-
over, close to 7% report having had an STD between the
waves.

There was attrition between Waves 1 and 2, in part be-
cause the study design did not allow for tracing seniors
who graduated from high school between waves.* Conse-

Determinants of Self-Reported STD

Characteristic Wave 1 Wave 2

All Sexually Sexually
(N= experienced experienced
16,494) (N=6,321) (N=3,396)

INDIVIDUAL
Age at Wave 1 (mean) 15.4 16.4 16.0

Gender (%)
Male 51.0 50.7 49.3
Female 49.0 49.3 50.7

Race/ethnicity (%)
White 66.8 63.1 63.2
Black 15.7 21.6 21.2
Cuban 0.7 0.5 0.4
Puerto Rican 1.3 1.7 2.0
Mexican American 6.8 6.3 6.5
Other Hispanic 3.4 3.2 3.4
Asian American 3.3 1.9 1.7
Native American 0.8 0.8 0.9
Other 1.1 1.0 0.8

Nativity status (%)
U.S.-born 94.7 96.3 96.9
Foreign-born 5.3 3.7 3.1

FAMILY
Family structure (%)
Both biological parents 54.1 42.5 41.5
Biological mother,stepfather 8.5 9.7 10.3
Biological father,stepmother 1.9 2.2 1.8
Biological mother,

cohabiting partner 4.8 6.4 6.9
Biological father,

cohabiting partner 0.8 0.8 0.7
Biological mother only 20.6 23.9 26.3
Biological father only 3.0 3.6 3.6
Other 6.3 10.9 8.9

Parental education† (mean)
Mother 13.1 12.8 12.7
Father 13.4 12.9 12.8

Father’s occupational status† (%)
High 31.3 26.6 23.5
Low 64.8 68.5 71.0
None 3.9 4.9 5.5

Mother’s presence in the morning† (%)
Never 9.1 11.7 10.7
Almost never 5.4 6.4 6.0
Some of the time 8.0 8.2 7.9
Most of the time 13.0 12.0 12.3
Always 64.4 61.6 63.1

Father’s presence in the morning† (%)
Never 24.8 29.0 29.9
Almost never 10.7 10.3 10.7
Some of the time 15.2 15.0 15.4
Most of the time 13.7 11.6 10.9
Always 35.5 34.1 33.1

NEIGHBORHOOD
Residential stability
(mean) 55.1 55.3 55.8

Unemployed (mean) 7.5 8.1 8.3

SCHOOL
Status (%)
Public 93.6 95.1 96.3
Catholic 3.2 2.8 2.3
Private 3.2 2.1 1.4

Type (%)
Junior high 29.7 12.5 14.8
High 49.3 68.8 68.2
Combination 21.0 18.7 17.0

OUTCOME
Age at first intercourse
≤13 na 23.6 25.9
14–16 na 54.7 59.5
≥17 na 13.8 7.9
Missing data na 7.9 6.8

Sexually transmitted disease
As of Wave 1 2.7 7.0 6.4
Between waves na na 6.7

TABLE 1. Selected characteristics of respondents, National Longitudinal Study of Adolescent Health, by wave and sample

†N is reduced because not all adolescents lived in a family with a mother or father.Notes: na=not applicable.All data are weighted.Percentages may not sum to 100
because of rounding.Wave 1 was conducted between April and December 1995;Wave 2 was conducted between April and August 1996.

Characteristic Wave 1 Wave 2

All Sexually Sexually
(N= experienced experienced
16,494) (N=6,321) (N=3,396)

*We used logistic regression to model Wave 2 attrition for teenagers who
were sexually experienced at Wave 1.As might be expected from the study
design, older teenagers were significantly less likely to be reinterviewed.
Males were significantly more likely to remain in the panel.Compared with
teenagers living with both biological parents, those living with biological
mother and stepfather were more likely to be reinterviewed. Compared
with teenagers whose father’s occupational status is high,those whose fa-
ther did not have an occupation or whose occupational status was low
were more likely to be reinterviewed. Compared with teenagers who at-
tended a junior high school at Wave 1, those who attended a high school
or a combination school were more likely to be reinterviewed.Lastly,com-
pared with teenagers with an age at first intercourse under age 14, those
reporting an age between 14 and 16 were more likely to be reinterviewed.
None of the other covariates are associated with attrition.
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being equal, the earlier the initiation of sexual activity, the
greater the STD risk. As a measure of risky behavior, age at
first sex may mediate the effects of social and demograph-
ic characteristics. If so, it should depend on these charac-
teristics. As a check, we present a hazard regression for that
outcome. With one exception—the omission of school
type—the covariates in this regression are identical to those
for Wave 1 STD acquisition listed in Table 2.†39

The hazard of first sexual intercourse increases mono-

quently the mean age of those who were sexually experi-
enced does not increase across waves. Also, several of the
race, ethnicity and family structure categories have few re-
spondents. The incidence of self-reported STD is low ab-
solutely for all teenagers at Wave 1 because such a high
proportion are not sexually experienced, but it doubles for
sexually experienced teenagers at Waves 1 and 2.

STD Risk Among All Adolescents
The likelihood of adolescents’ ever having had an STD by
Wave 1 significantly increases with age (Table 2). Males are
significantly less likely than females to have experienced
an STD; the gender difference is greatest for whites. Blacks
are significantly more likely than whites to have experi-
enced an STD; there are no differences between whites and
Cubans, Puerto Ricans or other Hispanics. However, Mex-
ican Americans are significantly less likely than whites to
have had an STD. (Sparse data preclude elaboration of re-
sults for Asians, Native Americans and other ethnicities.)
Nativity status is not associated with having had an STD.

The effects of family characteristics are modest. Com-
pared with adolescents living with two biological parents,
those living with a biological mother and stepfather are sig-
nificantly more likely to have a history of STD. Although
both coefficients for parental education are in the expect-
ed direction, only mother’s education is significant. Fa-
ther’s occupational status, mother’s presence in the morn-
ing and father’s presence in the morning are not significant. 

Both of the neighborhood effects are significant. As res-
idential stability increases, STD risk at Wave 1 decreases,
and as the proportion unemployed increases, STD risk in-
creases. As for the school variables, compared with public
schools, adolescents who attend private schools have a sig-
nificantly lower STD risk; there is no difference between
public and Catholic schools. Also, compared with youth
in junior high, those in high school have a significantly
higher STD risk; there is no difference between youth in ju-
nior high and combination schools. Lastly, the intraclass
correlation is nearly zero and is not significant, which in-
dicates that there is little homogeneity in STD outcomes
within school communities once the covariates are taken
into account.*

Age at First Intercourse
If there are social and demographic risk differentials re-
gardless of sexual initiation status, are there also such dif-
ferentials among sexually experienced teenagers? For the
latter group in a regression of ever having had an STD, it is
helpful to control not only for all of the dimensions used
thus far, but also for age at first intercourse. All other things

*In the null model (model without covariates),the intraclass correlation is
larger and statistically significant.The observed covariates appear to ac-
count for similarity among observations due to clustering.

†There are obvious structural zeros in the age by junior high–combination
school–high school classification (e.g., there are no 16-year-olds in junior
high school).To ignore these structural zeros, as well as the age selectivi-
ty inherent in a classification defined by grade, would be to invite spuri-
ous comparisons (source: reference 39).

TABLE 2. Logistic regression of STD acquisition as of Wave 1,
by selected characteristics, with random intercept at school
community level

Characteristic Coefficient
(N=16,494)

INDIVIDUAL
Age at Wave 1 0.41***
Male –1.04***
White male –0.58*

Race/ethnicity (ref=white)
Black 0.81***
Cuban –0.64
Puerto Rican 0.48
Mexican American –0.68**
Other Hispanic –0.28
Asian American –0.92*
Native American –0.13
Other –0.08

Nativity status (ref=U.S.-born)
Foreign-born –0.36

FAMILY
Family structure (ref=both biological parents)
Biological mother and stepfather 0.67***
Biological father and stepmother 0.31
Biological mother and cohabiting partner 0.59
Biological father and cohabiting partner –0.22
Biological mother only 0.40
Biological father only 0.22
Other –0.16

Parental education
Mother –0.06*
Father –0.03

Father’s occupation status (ref=high)
Low 0.38
None 0.37

Mother’s presence in the morning –0.08
Father’s presence in the morning –0.02

NEIGHBORHOOD
Residential stability –0.11**
Unemployed 0.12**

SCHOOL
Status (ref=public) 
Catholic –0.06
Private –1.47*

Type (ref=junior high)
High 0.67**
Combination 0.26

Constant –9.52***
Wald χ2 (df=31) 543.65***
Intraclass correlation 0.01

*p≤.05.**p≤.01.***p≤.001.Notes: ref=reference group.Mother’s and father’s
presence in the morning are ordered categorical variables (see Table 1);
neighborhood characteristics are continuous variables.
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tonically up to about age 17, and is essentially flat there-
after (Figure 1). Age at first intercourse depends in part on
social and demographic factors at the individual and fam-
ily levels, on parental presence and on neighborhood and
school characteristics (Table 3). At any age, males are more
likely than females to be sexually experienced. The gender
difference, however, reverses for whites. Compared with
white adolescents, blacks are more likely to be sexually ex-
perienced, and Mexican Americans, other Hispanics and
Asian Americans are less likely to have ever had inter-
course. There are no significant differences between whites
and Cubans, Puerto Ricans, Native Americans or adoles-
cents of other ethnicities. Compared with teenagers born
in the United States, foreign-born teenagers are less likely
to be sexually experienced.

Compared with teenagers living with both biological
parents, those living in stepfamilies (especially those liv-
ing with their biological mother and a stepfather) are more
likely to be sexually experienced. Father’s occupational
status is not associated with onset of sexual activity.
Increases in maternal and paternal education decrease the
risk of sexual activity. Also, increased morning presence of
either parent significantly decreases the risk of first sexu-
al intercourse. 

Only one of the neighborhood measures is associated
with the risk of first sexual intercourse: As the proportion
of resident adults who are unemployed increases, so does
the risk.

As for school characteristics, compared with teenagers
in public schools, those in private schools are at lower risk
of sexual activity. There is no difference between public
and Catholic schools. Lastly, the between-group variance
component is small but significant, suggesting that
teenagers in the same school community are somewhat
more like one another in age at first sexual intercourse
than teenagers from different school communities, even

when important individual and familial characteristics are
controlled for. 

STD Risk Among Sexually Experienced Adolescents
Having shown that age at first intercourse is associated
with determinants of STD acquisition at the individual,
family, neighborhood and school levels, we turn next to
the analysis of STD acquisition among sexually experi-
enced teenagers (Table 4). In the first regression, the risk
of acquiring an STD by Wave 1 is reestimated with age at
first sexual intercourse as a covariate. Current age is posi-
tively associated with STD risk at Wave 1. Age at first inter-
course has a strong effect on STD outcome at Wave 1, even
controlling for current age. Compared with teenagers who
began sexual activity at age 13 or younger, those who

Determinants of Self-Reported STD

TABLE 3. Piecewise exponential hazard regression of time
to first intercourse, by selected characteristics, with random
intercept at school community level

Characteristic Coefficient
(N=15,633)

INDIVIDUAL
Male 0.23***
White male –0.44***

Race/ethnicity (ref=white)
Black 0.13**
Cuban –0.19
Puerto Rican –0.01
Mexican American –0.25***
Other Hispanic –0.18*
Asian American –0.63***
Native American –0.18
Other –0.17

Nativity status (ref=U.S.-born)
Foreign-born –0.61***

FAMILY
Family structure (ref=both biological parents)
Biological mother and stepfather 0.42***
Biological father and stepmother 0.18*
Biological mother and cohabiting partner 0.22
Biological father and cohabiting partner –0.07
Biological mother only –0.02
Biological father only –0.09
Other –0.26

Parental education
Mother –0.02*
Father –0.02*

Father’s occupation status (ref=high)
Low 0.04
None 0.04

Mother’s presence in the morning –0.06***
Father’s presence in the morning –0.04***

NEIGHBORHOOD
Residential stability 0.01
Unemployed 0.05*** 

SCHOOL
Status (ref=public)
Catholic –0.11
Private –0.57***

Constant 6.31***
Likelihood ratio χ2 (df=42) 5,913.21***
Between-group variance component 0.09***

*p≤.05. **p≤.01. ***p≤.001. Notes: ref=reference group. Mother’s and father’s
presence in the morning are ordered categorical variables (see Table 1);neigh-
borhood characteristics are continuous variables.

FIGURE 1. Baseline hazard of age at first sexual intercourse, Add Health
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began at age 14 or older are significantly less likely to have
had an STD. Males continue to be less likely than females
to have had an STD. However, the coefficient for the white
male interaction is no longer significant, which suggests
that the lower risk observed in the STD regression not con-
ditioned on sexual activity (Table 2) is due to the later
onset of sexual activity for white males relative to white fe-
males. A similar explanation holds for Mexican Americans
relative to whites. Puerto Ricans now emerge as significant-
ly more likely than whites to have had an STD at Wave 1
(although not because of differences in age at first inter-
course). Nativity status is not significantly associated with
STD risk. 

The effects of family background characteristics on STD
risk, already minimal, are further reduced. Teenagers liv-
ing in stepfamilies are no longer more likely to have had an
STD. The increased likelihood seen earlier can be ex-
plained by their higher risk of becoming sexually experi-
enced. The effect of mother’s education remains: As moth-
er’s education increases, STD risk at Wave 1 declines.
Neighborhood residential stability remains significant and
in the expected direction; however, neighborhood unem-
ployment becomes insignificant. Lastly, the school status
effect shown in Table 2 is not significant in regression 1 of
Table 4, and thus is explained by differences in age at first
intercourse. That is, reduced STD risk among teenagers at-
tending private schools is due to their delay in first sex. 

The next three regressions in Table 4 pertain to the
analysis of STD acquisition as of Wave 2. Teenagers not
reinterviewed at Wave 2 differ to some degree from those
who were. Because attrition between waves might influ-
ence the results for STD risk at Wave 2, regression 2 repli-
cates regression 1 for sexually experienced teenagers who
were reinterviewed at Wave 2. Overall, the results for the
two samples are similar, but there are some differences:
The white–Puerto Rican contrast and maternal education
are no longer significant, whereas the white–Mexican
American contrast and the junior high–high school con-
trast become significant. 

As noted earlier, there is design selectivity in the defini-
tion of eligible Wave 2 respondents. In addition, Wave 2
respondents are incidentally selected on STD risk. In these
data, female teenagers and those with the earliest sexual
initiation—both more likely to have experienced an STD—
are more likely than males and those with later sexual ini-
tiation to experience attrition. Finally, and perhaps most
importantly, the Wave 2 sample size used in the regres-
sions is about half that of the Wave 1 sample size. Taken
together, these findings suggest that the Wave 1 sexually
experienced sample is more representative than a sample
of those interviewed at both waves for assessment of STD
experience as of Wave 1. 

We next consider regressions 2 and 3 in Table 4. Regres-
sion 2 pertains to STD risk at Wave 1; regression 3 pertains
to STD risk between Waves 1 and 2. The covariates and re-
spondents for the two regressions are identical. The re-
sponse variables differ only with respect to time reference.

TABLE 4. Logistic regressions of STD acquisition among sexually experienced teen-
agers, by selected characteristics, with random intercept at school community level

Characteristic Wave 1 Between waves

Model 1† Model 2‡ Model 3‡ Model 4‡
(N=6,321) (N=3,396) (N=3,396) (N=3,396)

INDIVIDUAL
Age at Wave 1 0.30*** 0.27*** 0.16* 0.10

Age at first intercourse (ref=≤13)
14–16 –0.53*** –0.70*** –0.39* –0.26
≥17 –1.00*** –0.95** –0.46 –0.17
Missing data –0.38 0.04 –0.40 –0.38

Male –1.47*** –1.57*** –1.27*** –1.03***
White male –0.10 0.18 –0.06 –0.11

Race/ethnicity (ref=white)
Black 0.82*** 0.53** 0.46* 0.42*
Cuban –0.73 –1.27 0.35 0.67
Puerto Rican 0.59* 0.41 0.44 0.38
Mexican American –0.36 –0.83* 0.19 0.26
Other Hispanic –0.13 –0.17 0.23 0.27
Asian American –0.50 –0.15 0.26 0.33
Native American 0.15 0.62 0.46 0.43
Other 0.16 –0.30 –0.21 –0.06

Nativity status (ref=U.S.-born)
Foreign-born 0.29 0.28 –0.60 –0.69

FAMILY
Family structure (ref=both biological parents)
Biological mother  and stepfather 0.29 0.02 0.31 0.27
Biological father and stepmother 0.12 0.32 –0.44 –0.50
Biological mother and

cohabiting partner 0.62 0.69 –0.69 –0.92
Biological father and

cohabiting partner –0.31 0.74 –0.72 –0.91
Biological mother only 0.62 0.33 –0.42 –0.58
Biological father only 0.21 0.37 –1.02 –1.11
Other 0.12 –0.17 –1.69* –1.74*

Parental education
Mother –0.06* –0.05 –0.12*** –0.12**
Father –0.00 –0.01 –0.01 –0.01

Father’s occupation status (ref=high)
Low 0.38 0.37 –0.13 –0.20
None 0.41 0.40 0.45 0.37

Mother’s presence
in the morning –0.03 –0.02 –0.05 –0.04

Father’s presence
in the morning 0.00 –0.07 –0.07 –0.05

NEIGHBORHOOD
Residential stability –0.10** –0.17** –0.05 –0.03
Unemployed 0.08 0.09 0.05 0.03

SCHOOL
Status (ref=public) 
Catholic 0.03 –0.18 0.20 0.19
Private –1.10 –0.73 –0.25 –0.19

Type (ref=junior high)
High 0.32 0.89* 0.07 –0.11
Combination 0.11 0.48 0.37 0.30

Had an STD by Wave I .na .na .na 1.69***

Constant –6.72*** –6.29*** –2.71* –1.90
Log likelihood –1,397.19 –702.12 –793.60 –757.10
Wald χ2 325.51*** 155.42*** 111.01*** 198.91***
df 34 34 34 35
Intraclass correlation <0.01 0.03 0.02 <0.01

*p≤.05.**p≤.01.***p≤.001.†Among adolescents who were sexually experienced at Wave 1.‡Among adolescents
who were sexually experienced at Wave 1 and were reinterviewed at Wave 2.Note: ref=reference group.na=not
applicable.
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Thus, it is not surprising that the two regressions have sim-
ilar coefficients for most variables. Age and age at first inter-
course affect risk, as do gender and race and ethnicity. There
are some differences. Residential stability and the high
school contrast are no longer significant for this selected
subsample of Wave 2 respondents. Also, at Wave 2, the
other family structure category is significant, as is mother’s
education. The other family structure contrast with two-
biological-parent families cannot be understood without
considering the other parent-related covariates in the regres-
sion (see below). 

The most important reason for analyzing self-reported
STD experience between Waves 1 and 2 is that doing so
enables examination of the extent to which previous STD
experience affects subsequent STD experience. The final
regression in Table 4 extends the covariate list of regres-
sion 3 to include a dummy variable for STD at Wave 1. The
coefficient for report of an STD at Wave 1 is highly statis-
tically significant and positive: Teenagers who reported
having had a prior STD are much more likely than others
to report an STD between Waves 1 and 2, controlling for
individual, family, neighborhood and school characteris-
tics. Moreover, once STD at Wave 1 is included in the re-
gression, the coefficients for age and age at first intercourse
become insignificant. Apart from the effect of STD at Wave
1, the remaining significant coefficients are for the gender
and white-black contrasts, and the family structure effect.

Contrasts by Family Structure
Postestimation computation is required to accurately eval-
uate the family structure contrasts. The model coefficients
cannot be interpreted without taking the other parental
measures in the model into consideration. Table 5 pre-
sents the results of the postestimation calculations for re-
gressions 3 and 4. These calculations can be interpreted as
regression standardizations in which the family structure
categories are evaluated at the mean of parental education,
the sample proportions for father’s occupational status
and the mean of the parental presence variables. Com-

pared with teenagers living with both biological parents,
those living in other family situations are at higher risk of
STD between Waves 1 and 2, when the other parental vari-
ables are set at the centers of their distributions.

We also estimated a model excluding the parental vari-
ables. In this instance, the family structure contrasts are di-
rectly interpretable. When STD at Wave 1 is excluded from
the regression, the coefficient for other family situations is
significant and positive; however, when STD at Wave 1 is
included, the coefficient for other family situations is not
significant (not shown). We would expect teenagers not
living under the umbrella of parental protection to be at
greater risk of STD acquisition, and this is what we found
at the mean.

DISCUSSION

Self-reports of STD, which could just as well be called in-
direct reports of STD, are often disparaged for their pre-
sumed measurement error. The belief is that those who
know they have a positive STD history tend to deny it. To
the extent that this occurs, the estimated probability of
ever having had a diagnosed STD should be lower than the
true probability, and the absolute values of the regression
coefficients should be reduced relative to their true values.
Although we are unable to assess the extent of underre-
porting bias, we would not be surprised by its existence.
Nonetheless, it is clear that not all of the regression coeffi-
cients in our analysis are zero, and that the effects are in
the hypothesized directions. Moreover, audio-CASI tech-
niques have been shown to improve underreporting of
sensitive behaviors.40 In cross-sectional sample surveys of
the general population, biomarker tests detect contempo-
raneous, largely asymptomatic STDs.41 Self-reports of
STDs constitute measurement of previously diagnosed
and most often symptomatic infection, and there is evi-
dence that a positive STD history predicts subsequent in-
fection.42 Thus, our findings provide strong support for
the continued use of STD self-report in sample surveys. 

Studies based on STD self-reports obtained from prob-
ability samples of the general population have advantages:
Their estimates are representative of the general popula-
tion; they can allow for assessment of the influences of
multiple dimensions; and they can sustain behavioral
modeling of STD risk—the kind of modeling illustrated
here. Studies based on surveillance data, or on clinical
data, are subject to bias in the sampling of STD cases. With
data on STD cases generated through the surveillance sys-
tem, there is also no possibility for rich measurement and
modeling of the process that translates risk factors into
outcomes.

Compared with STD biomarker testing in surveys of the
general population, self-reports are easy and inexpensive
to collect. Low prevalence rates for STD infections estimat-
ed from biomarker collection at the time of interview
imply that very large samples of the general population are
needed to obtain enough positive tests to sustain multi-
variate, behavioral modeling. Prospective, rather than

Determinants of Self-Reported STD

TABLE 5. Alternative estimates of differences in the risk of
acquiring an STD between survey waves, by family type, ad-
justed for absence of mother or father

Family structure Model Model
excludes includes
STD history STD history
at Wave 1 at Wave 1

Both biological parents 0.00 0.00
Biological mother and stepfather 0.31 0.27
Biological father and stepmother –0.44 –0.45
Biological mother and

cohabiting partner –0.25 –0.39
Biological father and

cohabiting partner 1.08 0.78
Biological mother only 0.03 –0.05
Biological father only 0.78 0.58
Other 0.56 0.48

Note: Computations are based on univariate statistics presented in Table 1
and on regressions 3 and 4 in Table 4. Adjustments use mean parental edu-
cation, sample proportions for father’s occupational status and mean
parental presence.
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and school contexts, and these contexts affect STD acqui-
sition even when age at first intercourse is controlled.
Thus, attempts to modify age at first intercourse in the
population that ignore differences in social and cultural
contexts are unlikely to be efficient and effective in reduc-
ing STD risk and in improving adolescent reproductive
health. Interventions for at-risk youth that recognize and
attempt to incorporate underlying aspects of the social and
cultural conditions that affect sexual risk risk-taking be-
haviors are warranted, as are strategies designed to im-
prove the underlying conditions themselves. 
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